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(54) MAGNETIC DEVELOPER AND IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To obtain a magnetic developer excellent in fine line 
reproducibility and gradient by containing insulating magnetic toner 
and hydrophobic silica fine powder at least a specified property of 
bonding resin and magnetic body. 

CONSTITUTION: In a magnetic developer, a hydrophobic silica fine 
powder body of 0.6 to 1.6 pts.wt is mixed in an insulating magnetic 
toner of 100 pts.wt. It has a BET specific area of 1.8 to 3.5m2/g a 
frictional electrification characteristic of -20 to -35i c/g, a 
looseness apparent density of 0.40 to 0.52g/m3 t and a true specific 
gravity of 1.45 to 1.8g/m3. A magnetic body is a spherical magnetic 
body of 0.1 to 0.35i m in average particle diameter containing more 
then 50% of spherical magnetic particles in which magnetic particle 
surface is formed substantially by curved surface, the insulating 
magnetic toner contains the spherical magnetic body of 70 to 1 20 
parts by weight to bonding resin of 100 pts.wt., and the insulating 
magnetic toner has an average volumetric particle diameter of 4.5 to 
6i m. A latent image is developed reversely by the one component- 
line magnetic developer 10 in a developing equipment 9 provided 
with a developing sleeve 4. Namely, alternately bias, pulse bias, 
and/or DC bias is applied to a clearance between a conductive base 
body 16 of a photosensitive drum 1 and the developing sleeve 4 by 
a bias application means 12. 
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tt 62 +4 <* ii . € * ft 4 BB l 0 0fiftffifc:*JbT 
70-1 2 0 £ £ 8H ( ^ 2 l< li B 0 ^ 1 1 0 £ 

C ft * #tt?att<* it . 53 - ** * G* *4 

t t4iSitiic«):^T4«?n5c h & & t b 

o. i — ioffifttt^*rbT^*v^**-fh 

* fc ti 7 ^ ? ^6)BiSfnT^i: fc 4< # ft 
b v> . 



n r u> * . 

a& jr n * m m it s f 1 1. ^ « t <f v> 

*&8BOffit£K±-tfc^Ttt* 5 <i id W T O 

14 * fi * v** t tt . h t-JRUtbTittl-iSt* 
# i: b T , £ 6 C > ijftO^^O i^^i: 
bT, ttfiOHCft^tt:h^£9Tft%MA 
6 ii t ^ ft , 



(W A fcf , 0. S^m — 3 0 n mtlpfcifigi)' 

**?t*«tt k t-*«^t, /s * <* ± o a* as 
IS <i * SMfc b * 3>ft<DK*-lft^*m<fc*nA^ 
*« ftRHtta^^^^ft, ;\ - 7 h - > 
^ , * e> c , < *dt *><D h t - -f- b * ir * s 

h^^;>«ftat«fi3 > MA HIT, JS W> 

fc k c 6» 8 m nnT©«tt M- 
fctffgOlbfe. m ft C r> i: <> » b ft 

fciBflk4<A.6ft*«»<D?**» C to & <ft ti , 3? 

*«mcfl*ftBl£K*-— Cfc^Ttt. 6. 3 5 
-10. 0 6 /imG>S>QD4)tt-?6<5 — 5 0 ifi X 
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iff ft « ft c c n v> . a £ c n & 

tUnitS^, ttftS#C*^T. ^ O 

0fcto.ttfftrtBA<.x-*?ftj:r) % h * - & ^ <D 
© 0 5 t < ^ 0 , iftiS^9< IAS: Hi 
& * . « C , 5nittT««ttl't-ttf "t 

© « i«i *« a ^ . i4»ufe*«6, * 3£ ^ ^ e tt „ 

6. 35 — 10. 08Min<D£|ffi<Oh^ — te^^- 
5 <@ » 96 - 5 0 lift Htf f 5 w £ CJ:^T, 

Jl b ♦ 6. 3 5-10. 0 B u m (O O V^m 

<T> W * - ^ 5 u mJUT©&*I<Dffitt h * - *£ 

»aa©/h*v*rt«c0$lft**i-c, & * ? * c 

J9-<c*»ftBft*«JBj«*n, -e © is * , » v> « 
ffi-e»ftti&^©^^o«nrz v - 7 & s ft *< 
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* © fB # *> (N) t it UL % (V) t o fin c , 
N / V - - 0 . 0 5 N + k ( fl b , 4. 6 S k £ 
6. 7:i7SNS60)**Baffifr*aqBoa 
14 K t - *5 ffi J£ b T ^ K t ffi O — oT'fc 

* . * l I Bc:oiHrwt4«, <6 <0 ft ffi i: & 

fi * & & b ^ * . 

^-r*Cigb/-t5faa>^^Ett«s^^^c t * fcJ A 
b . »ftHOffi:«lTN/V*«*t^tvx^ 

t * ^ b X 9 , N / V 4« /> S ^ t ^ 5 C k tt . 

5 /i m^ifioii-f < , f n W T © « 

iOttf I: * ^ L T ^5 k ft? * ti . 

N / V (O ft A* 1 - 6 — 5. ascofiiigfticabr). 



tffttffttitfil&sn*. 

io. o 8 mmottS<DlHtt h c 
"3 i> t tt , 5. ottffcKUTfcL, *e * * /* <J> 

* vn £ t frf * b ^ . 

**«owttaftffjtt(t*©reo^*»t*u, 

<0 1 7-6 0<lfilK*e&*Cfcd<.&<, # * b < 
tt2 5- 6 0fiSftH*<&<. *6E#*b<tt 

3 o - 6 o m & % & & 5nmJaT<D*I^O«a 

tt h + - & * # 1 741ftK5fcffi-?**fc* ft @i K 

c & * m tt h + - & * * & * < , w c , 7 y > 

* C ft <,> , *r&*5atth*-fc^/£#*<«^b 



« JB & b * + < , *^(D<jgjairo h t-^t 
* * » , JEtifcaXkfc*, » ft il ^ f& T 5 

& < * 9 , * & ft A 5fc © OS ft * 0 T v> . 

6. 3 5—1 0. 0 8 <i in^EIffl^JfiXii 5 ^ 
50jB»%iaTTfti:kA5^< k » * b < tt 8 
-4 OflR9(4«A^. 5 0 i| ft >6 i: 9^ , 6 

s ^ s 1 1 4 t ^ c , & m w ± © m ft ( r u 
f£Tb, h*-ifiR*<o****fc<.-:fr, 

(NH) , <*«K <vw) N/V 
= -0. 0 5N + kfe*mf£*<&9, 4. 6S;k 
^6 - 7 OKI<0ltt^^t . »Jfeb<«4. 6 
^kS;6 - 2, S6Ctf*b<l±4. 6^k^ 
5. 7T«>?,.5feC^bfeJ;^K:. 17^N^ 
60, & *l,<tt25£N£60. S6t!»*b 
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k < 4 . BTtt. 5. 0 v m J: t) ^ f V ft S (D 

«8ttn--ttf»it^<{<, e ft « a , m * . 

# > & ft C * V> T . h^-©*®**<t**«: 

*. K c la is ft # @ ft <o £ id as * i£j - c ^ & * z 
•e & * . 

ff] O ® * 6 »± . £ M ± * , k<4. 6 O & # * 

t ? * J <f t O k ^ 5 , k > 6 . 7 T tt , & £ U Jt 
Bft«ffitf<gTT*tff6j*<& 



WIS! ¥4-162048 (10) 
*y <o «* is n h ^--tt^^aftA 'j - r±c 

^OtB^iJ J:c/I5tft4*fflf r & : t C J: ot 
St± + z k % K *> tx z . 

L < ti 3 . o^tt^UTTii. 5. 0 {* fA * J: 

& * £ d * -r ^ . 

< jut* e ) 



t IS V> T ff o , 

V C X - l /< - y t a > f a - i ( * A* y ^ 
^TlKNiCl*»I%«!ltS, »1 J£ & b 

>A/U*vtttt*0. 1 - 5 m i ID A, McH 
£K*4*2-2 0ro« (ttfttk tT»3^-H) 

ft: . 



*&«flcftsffit$h*-**ri-*mftay ( ^ h 
ft c % ffltt t-oXffi5Ti,5 ) « * ffi K fct 

I. 45-1. B*/cm a T?fc*.»*b<tt 
1. 5 5-1. 7 5g/cro*T*>*.ZOi&ffl 

c * ^ t , *J£«o»$o«[K*^Ht4att 
i«»4U^T< «cs. Sit h t-OASit i , 8 

*9**^fcfflft«flE*«3-r<* Wttotrntc 
± * < U Z ft tb * h * — oltt>&<fe-9fe94M$ 

ttC^D/j')L^t<, Z CD li ^ % 

fcttK*-&tf&ft*J*ffia<D«i|£tt, v> < o 
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^^>l/^3a^f^til Omm, it * ft 5 c m <D 

s/ y > - t . A Tfrft*m*j 

t 0mm. B£5mmCOP3fi (A) H H ft 

l Omm, fi*fc8cm<DfAh> (B) * ffl & 
i- ft . i/H ydf-oficRB (a) % A n , & 

ti£tV7j!/ftl g^Atl, fc" * K > (B) 

ft c }f u ix unciff^L^^ci^x 
4 0 0 K g/c m 1 Ojj^tll^, 5 ^ RS £E IB U 

t o% t o ait. contt^>y;v<om^^^fi 

41 (Dcm) . (Lcm) # St C 

J: o T^Kffi^tfJfi- ft. 

*© ffi (s/cm» ) ^ 

« x ( -|) ■ x L 

fifi t± h * - 14 v fiSCa-fbo,. # i - 5 e m u / 
8, #*U<t42 — 4. 5emu/gT*«>9, & 
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ft SB it o t & \ 5 — SOemu/g, £F * L < 14 
20 — 40emu//«T&9. ta«5^H c 2 0 
~10 0x.JUA9»»K. J:D»*U<tt40- 
1 0 0 a * A * K*€>C#*L<tt 40-70 

5B 51 5$ t£ O ffil £ 14 , 1 0 0 0 x jl/ A f v K © ffl] 
*£*BcfcftGBte K*-tc<2/8£*ft*S;©fcJB£ 

t u t i4 . * * * + * mm** r 

ttOHS^tt ; * * 1/ > - p - £ a ;u * P > # 
f u v- fi^t 7 ^ y v^l^ft, x * u > - 

***y ^ f u > - 7 ^ y 



x A- & ffi <* , A^l/>-kf-^^^^^h>« 
S ^ <* , l/V-y^t i?xviti^a: 4 A * U 

v-^y^ot-u^^M^tt. a f U > - 7 ? 'J 

#ffi£t*;#yfcfctf-A'. 7 ~ y - * # fl§ * 3^ 

«fl&» 7^ «; ^m, ;< * * 9 * m s . * u k & 
^ - - ^ . i^; 3 - > «j bi , # y i ^ ? ^ «} as . 

# H U * > , #!l 7 < FUL 7 ^ > « J© . J- 

* * * « SB , #y ea^rf 

IC *3 V> T 14 * h*--«£#<*tt#Jb©h-*--« 
O-tftfU-^Ctclli-ft 7 K 

US) Hfi, Rtf*-*-«£#SStfc:**Tftf 
ai.* ;u*-T£*i-ftK:J--l4* ft * b < *4 



^ H 4* «> ft <D T * f53B$L'itl6<OP3fit^«l 

&*8^e><DiH3S£«fcnMr % K * — * <o SB <* <d 

t4 h f - Oil ftttA< * 7 * 9 K *c 

IS c 0 & < 9 „ 7 + >^ t» t< 14 * > 

^ i» 4 t & < ft . * tl tf> A. . *^^Ct$V>T^ 

ffl ^ S B$ C f* , 8*8!fi0iSiR4<j:9£lETft 

ft. tfn^isiaiHTtt, £ 8 s n * a * 

6 ft ♦ 

^ y ^ f- A/ % 7* v A-ttxf n/, r * y ^ r 

7 * . 7 9 y A/ K K 5* 2/ , r^y/nt^f 
A/ % 7^y^K-2-xf;u^^f/^ ( T ^ y A/ 

7 a. j=. A/ . a- & , ^^^yA'ttj*^ 
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. ^ ^ y ^ k x f A/ , y # ^ y ^ r y f ji/ 1 

* ^ D Jl> fig * 2 1- A, % y 9 y o h y iV , ^ £ 

* y ~ k y ;u , y ^ y n, r s k <d j: -5 - m € ^ 

*f t 4 ^ y *^*>fl£t>l,< ti*<DKfc{* ; v 
U W > AS . vu^>K^^^i/, v ir 4 > K * 

4i?*;^>KRtftOia(t : *ftt'i^ 4 fit 
& t' ^ ;u . $£SRt*^;KDj: V/t'-ji-i^f 

* II ; * W > „ ^ o t* V > „ ^ f 1/ > <0 J; ^; 
xfU>**b7<>«! t' - ^ > 5- ;i/ K > , 
f =. ;u *\ ^ ;u y h y 0 £ ft & x> & Jr k > *g . 

k'-jl/> f ;n-f f - x ^ ;u x - f 

— * -r yyf;^-f /ie^^x-f 

A/ M ; O $□ & fc* )U & ft # *L 34 * U < 12 2 O JJ. 

likens. 

If , i? t' - ^ ^ > ^ v , 5?t* — ^^-7#U>OJ: 
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l" — h % 1, 3 - y ^ > i/ ^ - ;P i/ ^ ^ ij u _ 

^ ; s? k' — >u r — y > , v t* — /u a, — ^ n, , ^ 

fc" <=- A -JU 7 * K , ^ fc* ~ /i- * ;i/ * > © fcp * i> e 
- 'Mfc ^ fcl ; ft^aiuiiot'-^fi^f t ilk 
«g * 9* 6 n * . - n^lim3it,u<fckrg^«D 
t t r u> e n * . 

a. * U v , i|f y ^ o u v , # «j x f L v % # y 
^p^i/i^^h^ — , x^i/v-xf;vr^ y 

ffi ^ <* , > - 4 t& ft 



> h a - ^ -J ft t ^ 0 , 4*c*£fE-Ctt*Jffi# 

s - t *w fig t 4> o , mmmmm*%^zcL£T? 
ft <o & ^ rz t c ^(O^iSiislsc.fciiSSjM'fbo 

* C fc T* t 2. . 

& : -y- y ^ tt , r****y*'ji'flfc, 2? t * * 
*a a< # * u < 

* 1/ ft u% i, o ) fct . I*f «k ut«^*c tis 

T ) d^JT * L ^ . 

^-C(^St5S9, i: O J: V/ j? t M « JW 
I*. Kllllll 0 OttlC^bt 0. 1- 



t *« iff * L ^ . 

t % n m * m n $t & ^ © * *r u ^ r ne « o * m 

attlfl^U, K^-fi^<D»j^^^y-^^cB<D 

« * « »j * -T * 5 ^ mjaT©tta**T*a<ih 



-458- 



ltfc^»*t»*<r^fftt««TI«*, lit 

7 * * * v ^ tt . ft & ft © *. *» 6 tt ie & tz * s 

-cTs^tSxtrfcfctt, * 4* % /\ c y > -fb «a 
o»fili>HI;cJ:0 4*t*s/'j * 1ft {* <o W £ 

± * E i5 2t 1* #: o « ft i<DTi>5, 

SiCJl* + 2H a + O , — S i 0 a + 4 H C A 

£ <fb r /P 3 ~ ^ 

Ti/y * fc<6©£«Rlb83eDfc^fctt(***9ssi 
t-IffiTfci. * 36 E * ^ t . * n e> ^ ^ * 
n * . 

8 & *S BHb c * Oidt* tifcitflEo^ 'J * IB fcM* 
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AEROSIL 130 
(E3*7iO^A-?t) 200 

3 0 0 
3 8 0 
O X 5 0 
T T 6 0 0 
M O X 8 0 
M O X 1 7 0 
C O K 8 A 
Ca-O-SiL M-5 
(CABOTO Co. # ) M S — 7 

M S - 7 5 
H S — 5 
E H - 5 

flacker H D K K 2 0 V 1 5 

(WACKER-CHEUI E GMBH # > N 2 0 E 

T 3 0 
T 4 0 



D-C Una Silica 

F r a n s o 1 
( Fransi I & ) 

a* is t s * . w * * ir^i^ f y * ao»c 

£ & 4» K ftf * 9 * £JC^*CTEc5;t. 

N a a O-XSiOa + H C 4 + H , O - 

S i O « -nH.O + NaCje 

ft , ttT&-»U*-4'lftl:-r*3"», »- 4* K * h U 

**»«*4 , *vXtttiiBiE*9*-4*«fcfct-*2r 

t* A« $ # 

*f t M 9 A , *■ 4* Bfc * 9 «r A , 4* 4- fi£ v ^ * 



5/ ? A % 4r4*ttffif9fctfO*-4*flfctt* f a6*. 

±ldi"; *«»*«^ »t» B E T f£ T» fflj £ U 
f:2ftft«C J:5it«ffitt^ 7 0 - 3 0 0 m s / 

l. 6 M fi as , # * b < (i o . 7-1. 4 1101 
»*tts/y*«»otUTtt, k * - <o a # ^ 

* fft i* * U ^ J 

^^^cfflv>^a7jcfie/y * Jft ttf {* t* k y # 

*| S - l 0O/zc/g7!7M-3OOMc/g* 

a? - j o o m c / g c $i ^ t> <d t± , & {ft ay g 

»Oh 'J *i«I*flfcT* lib, iB ffi ti # <& T 
T * . - 300/ic/g^tfX4t«)^|^4i: 

a«»jtii#(*> j cy-*ffijisr*. * y * e * * 

SUfct^c cC J:6K»*Sttli< ft 9» Iti X# 
tt£3:Pa**fc-r, BETtb&ffifcaOOm 1 ,/ 
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^ 1± <a y * © ttf {* <o k y # to k & <n?s & 

T' Mm * * Z . 2 3. 5 t , 60*5RHOS*aT 
ClS£»ffl*n^i/'J*iaW(tO. 2 g fc 2 0 0 
^3 0 0Vvi/.i.K:£{*j|&K*#o % ttj B6 T & 21 

* h-C^<t^ + t -J T-fttt (WAtf, B * t* ftf 
&S/EFV200/300) 9. Q g fc * |* ft 3 
ft T T* f? L , * «fc -t 5 0 c . c. © ft * ft -3 
tfyi*l/5/»*fcttJ2;DtfA,«J»T+#c (=£ T 
IfoTiTcij it 5 0 (9 19 2 0 ^IQiB 0 t 

* ) « * T * ♦ 
fce£7E)K:^T«itcjgfc:4 o o * » s/ 3. <d * 

* y - V 3 3<3*>*#«»<DffJSSS3 2 K ^ 
& ft 0 . 5 5 «• Ah^JK^O 7 M 4 ^ t 4, 

( g ) hti, ftC, & 31 » 3 1 ( #1 £ S g 3 2 
fc«T*»4htt^fc< t t> >fc HO ) C ^ T , « 



31 D 3 7*6ft3|LBSa|fll#3 6 * » £ b T * 
2Sf3 5OE?3*2 50minHgfcT*. - 
S T 5 3£ # 4& 31 * *7 ^ •> V * * & 31 & £ T £ „ c 
O i: ^ (DUliSi 3 9 ©5(2^ V ( * ;u h ) fc *■ 
* . CCT3 8tt3>5*>-^ — T i> 0 S 1 ^ C 

Wow, (i) tra. co5/«j*oi. y«n 

c v 

k v * ^ m * = 

w , - W a 

ttCft»i/9>— Ar**^*^ St ifi fft jf *> * » 

«£5ts>y*<D3r**jj*i,v\. 







> 


it ^ m <o 


2S ft t§ K it 




o±«*n«:tesC5/y 




ta is » v > 5 > 




V 


? y 
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7 > ^ 


•v 
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^ 31 
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)V Vs -7 U 
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V ft, %/ 7 
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;u 




A"> ? > , a - 2 o /U 
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^ v y 


17 V 
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^ ^ ^ f ^ ^ o ;v -> ? 
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. h y * 


As X J 


is 
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A/ * y * ^ , h !l y f * y * 


± As il 
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K x ) * As ii J U % ) As 7 


is 


»; w - v 


s k' - 


)V 


is 




A T * h * 9 > » 


\> 


* /U i 




is 


7 




i> > ^ ;u i/ y h * is is 7 V % is 


7 x - 


;u 


is 



h * is is 7 ~s , ^+-y-^^A'S?S/D#^>, 
1. 3-i>fc* — A/7 i h7^f L A'i?->0*^>^ 



m if h t\ 














> * * y y > ^ *y t v x tt % ^ 




-7 * * ;u v 


> 7 


*? > (HMDS 


) *^ if 6 n 4 






*s y 


3 - > * ^ A* k 


U T . 2 5 t 
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•t > ^ X V - ^ 
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< m ^ 6 tl 5 . 


0tf A If S> jc ^ >u 


is 


y 3 — > * 


W A 


, > ^ A 7 * ^. 


a 5/ y 3 - > ^ 
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^ As 


^ ^ i/ > a 3/ 


y 3 — > 3*- -< 




^ a ;b 7 a: 


— A/ 


«> y a — > ^ v 


a % 7 * * a it 


is 


y a - > * 




a* a* # * L ^ # 


* i£ ^ <o e ^ 
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b T , - O 
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Ufe S * 3r 
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> * -< tt » * 




< ^ . 










is 7 > * 
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5 - 4 0&*W&JiTZZti>i&^. 

*56^c***ss/y a — > * -f ^ x ** s/ y =* — 

V 7 - X <T> A 31 fl f* * y * fit » it l 0 0 S * gS tz 
*Jbl-3 5fifi9K «k9#*b<l*2-3om 
ft # & . ±2d&5Ift*KI£b/s3I&tt, S/ V 

& ±* ? mmT v \t >> v *t5#<*#&i8UT b * 

^ S & IS © 3 t - g ft 6 n ^ < ^/ 5 , * y 

^-v^-c^anA^^-rr^i:, ia a* © -> y * 
ft«tt©fift«;^Te^r<^o, « * « /* b < 

K mm <D is V — > * 4 *e x b £ ^ A % 

* *c ^ k ^ ^ fB| g ^ 4 U ^ t v^. 

* „ yy > ^ *»j t 1 & ?i £ n y * m » <* t s/ y 
/sv ,t Tjtigii-g-b'Cfc.ku>b* ^ — a t fx & */ y 

*> ^ i/ y s-^totflHtUttc^Tt 
& ^ . 3b * ^ % ifi a ft 18 »J c •> «; a - > * ^ 



?$ffl¥4-lG2048 (75) 
Uit)fca, - ^ <o v y a 

T o # i£ t* tBl S * n * J8 in * . * £ o 9<j £ 

® # St CO 2 0 OmiO^jf o-^ C * > £ £ 
^100m£ftJ:^a«0. 1 S % A M . & i: } 
IS ( * — 7 ? *s * — A — — T2C^) T 

gOrpmcO^^-Cl 0#fS)«li:5T*. £ t ^ 
ft 1 0 # HO » l£ b , S/*J*tt3EJ|£:*j|A<#* 
b & . TS<D*/§*2 0 — 3 OmiSlRk 
lOmm-t^l/CAn. 50 0 nm4>ttftTS/';* 

iiv 9 o xUi ( J: ») ff i b< ii 9 3 * 



c n 6 © it * tt 5/ y *fcw<*©iSJ8itt*&a 
<no. 7-i. 4fiftssa5jmbfcRSc«nfc£ 
3* * tt ^ y *raf»<*£tflfel*li«atf: h * - * 4» 

Afile J: « B E TlbXIK 1 . 8 — 3 . 5 m a 
/ S < * b < , 1. 9-3. 0 m * / g ) * 

% b , - 20 SB^c/gCDJSJSirSttti* 

1Tb, JL8H*BS0. 4-0. 5 2 g / c m « * 
%b. A Jt ■ 1 - 45-1. 8 g / c m 8 * If 1" 

w^eiBfitiiffiA«ai<^o^r^. - 3 5^c/ 

S*9:fc*^i:HraSb*< O^AfCfcT&ftSiJ 



*s tt {* ± t- <d *§ j« {* a* m ia # © s, ft ay © * ^ s # 

* * < * -p T , II ttf*±©mft *!©&£*¥«* 

ffliti, ^ s f v - i> 7 v y is ft ^ 4 i; , 
&*£©ftiJ*ffi©teT*£ir*. c © f& ft K v 
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